This meta-analytic review synthesizes the findings of published independent studies that assessed the effectiveness of HIV prevention interventions in promoting condom usage in Asia. We focused on 20 studies that used randomized control studies to establish whether HIV prevention interventions lead to increased condom utilization. As compared with the average control group client, we found that 68% of the clients who participated in an intervention group increased their condom usage. The effectiveness of HIV prevention intervention is not related to country and rural-urban contexts, to male-female samples, to the type of outcome measured, or the timing of the latest followup assessment. The implications of these findings are that policy-makers, health administrators, and international donors should view behavioral HIV prevention interventions as an effective approach through which to increase condom usage in order to reduce the HIV infection rate in Asia. The manner in which HIV is transmitted varies significantly across regions, and the transmission chain in Asia has been found to be predominantly through sexual contact. 1 This transmission chain has been well-documented in several previous studies. [5] [6] [7] [8] Thus, it has been ascertained that historically, HIV began its spread through injection drug users and was subsequently spread by sex workers. Following this, clients of sex workers were infected through sexual contact and then passed the virus on to their female sexual partners. The majority of Asian women who have been infected with HIV report having been monogamous wives or regular partners of men who were at high risk of HIV infection.
Summary
This meta-analytic review synthesizes the findings of published independent studies that assessed the effectiveness of HIV prevention interventions in promoting condom usage in Asia. We focused on 20 studies that used randomized control studies to establish whether HIV prevention interventions lead to increased condom utilization. As compared with the average control group client, we found that 68% of the clients who participated in an intervention group increased their condom usage. The effectiveness of HIV prevention intervention is not related to country and rural-urban contexts, to male-female samples, to the type of outcome measured, or the timing of the latest followup assessment. The implications of these findings are that policy-makers, health administrators, and international donors should view behavioral HIV prevention interventions as an effective approach through which to increase condom usage in order to reduce the HIV infection rate in Asia. 
| INTRODUCTION
Within the context of Asia's extreme population density, low economic status, high levels of illiteracy, inadequate sanitary and health facilities, malnutrition, social taboos regarding discussions about sex, and many other risk factors, Asia remains at high risk for the spread of HIV. 1 Asia is the region with the second highest number of people living with HIV in the world-an estimated 5.1 million people were living with HIV. 2 Furthermore, according to more recent estimates, approximately 270 000 new cases of HIV occurred in the region in 2016. 3 The HIV epidemic in this region is having a significant impact on the global economy, and human survival rates are comparable to those in subSaharan Africa. 4 The manner in which HIV is transmitted varies significantly across regions, and the transmission chain in Asia has been found to be predominantly through sexual contact. 1 This transmission chain has been well-documented in several previous studies. [5] [6] [7] [8] Thus, it has been ascertained that historically, HIV began its spread through injection drug users and was subsequently spread by sex workers. Following this, clients of sex workers were infected through sexual contact and then passed the virus on to their female sexual partners. The majority of Asian women who have been infected with HIV report having been monogamous wives or regular partners of men who were at high risk of HIV infection.
Given the above-described transmission chain, HIV prevention interventions that promote condom use could potentially provide an effective way to reduce, and slow down the rate of HIV infection in Asia. 9 Studies in other regions of the world have concluded that behavioral interventions lead to significant improvement in condom utilization. [10] [11] [12] Although a wide range of HIV prevention interventions aimed at promoting condom usage have already been conducted in Asia, it is still not well understood whether these interventions are effective in promoting condom
usage, and what factors most influence their effectiveness. 9 Since behavioral interventions have commonly had varying degrees of effectiveness, it is vital to evaluate them in order to answer the following important research 2 | METHODS
| Sample selection criteria
Following Tan et al, 9 we used the electronic reference databases MEDLINE and PsycINFO for the following terms related to HIV: hiv OR aids OR (human AND immu* AND virus) or (acquired AND immu* AND deficien* AND syndrome) OR std OR sti OR (sexually AND transmitted AND disease*) OR (sexually AND transmitted AND infection*)
OR chlamydia OR (gonorrhea, etc.), prevention (ie, prevent* OR interven*), and sexual behavior (condom*). The names of Asian countries were added to this list to limit the search to Asia only. As well, the reference lists of the studies obtained were searched to identify further similar studies on the topic. Finally, Google Scholar was used to identify studies that cited the initially obtained studies.
Studies available by November 2017 were eligible for inclusion into our analytic sample if they (1) were in . If a study assessed more than one of the above-described outcomes, then the outcomes were averaged to create a summary indicator. Equally, if a study contained more than one follow-up time points, the average effect size was generated. The process of selecting articles for the analytic sample is illustrated by Figure 1 .
| Analytic approach
With the analytic sample in place, we estimated Cohen's 14 d-index that represents the main meta-analytic effect size statistic of this study. The d-index can either be calculated directly from the study group means and standard
, or estimated from a set of parametric or nonparametric statistics such as chi-square, t-test, or F -ratio. 15, 16 Since the d-index facilitates between-study comparisons by allowing for a translation of the primary studies' diverse statistical outcomes into a common metric, this measure has intuitive appeal for analysts conducting meta-analysis. 17 To further facilitate practical interpretations of the results, d-indexes were converted to Cohen's U 3 statistics. 14 The estimation of U 3 allows us to directly compare all participants' scores in one study group with the median, or typical participant's score in another. As a scale-free measure, U 3 emphasizes people rather than statistics. As an illustration, a d-index of 0.7 is an equivalent to a U 3 of 75.8%. The interpretation of U 3 in our case is that more than three-quarters of the clients who participated in an intervention group increased their usage of condoms in comparison with the typical clients in a control group. In contrast, a d-index of 0 is equivalent to a U 3 of 50%. This means that only about a half of the clients who participated in an intervention group increased their usage of condoms, in comparison with the typical clients in a control group.
3 | RESULTS
| Description of analytic sample
The analytic sample of this study comprises 20 studies that evaluated 30 interventions. In terms of country coverage, most of the interventions, 16 (80%), were conducted in China. In contrast, India, Armenia, Singapore, and Thailand are represented by one intervention each (5%). From perspective of a rural/urban divide, most of the interventions, 16
Selection of analytic sample (80%), were conducted in rural areas, two interventions (10%) were conducted in urban areas, while two interventions (10%) did not allow us to distinguish whether they were in rural or urban areas. From the perspective of gender, seven interventions (35%) targeted females only, three interventions (15%) targeted males only, while the rest of studies did not allow us to differentiate between female and male samples. Studies on 13 interventions (65%) were published in the period from 1995 to 2009, while studies on another seven interventions (35%) were published in the period from 2000 to 2017. In terms of condom usage outcomes, some studies measured more than one outcome.
Thus, 11 interventions focused on condom use with a steady partner; eight interventions focused on condom use with a casual partner; nine interventions measured condom use with an unspecified partner, without detailing the types of sexual partners; and two interventions gauged condom use with a client. Slightly more than half of studies, 11 (55%), reported the exact time of follow-up assessments (mean = 7.16 months; SD = 4.04).
| Overall effectiveness of the interventions
The results regarding the central question of this study-whether HIV risk-reduction interventions in Asian nations increase condom usage-are provided in Table 1 . The table reports Note: If a study assesses more than one intervention, then the average for all intervention is shown. If a study uses more than one follow-up to measure the outcome, then the average of all outcomes is shown.
at the end of the table suggest that d-index is significantly larger than 0 and so favors the intervention groups relative to the control groups. Thus, overall, our findings suggest that HIV risk-reduction interventions in Asian nations are effective since they increased condom usage. In terms of clinical significance, Cohen's U 3 statistic is 0.68. Such a result suggests that 68% of the clients who participated in an intervention group increased their utilization of condoms, as compared with the average control group client.
| Sensitivity analysis
Given that 80% of all studies under investigation were conducted in mainland China, it is instructive to explore whether the country's context may influence the effectiveness of interventions. To test the possible effect of China's context, the sample was divided into two parts, namely, (1) studies conducted in mainland China and, (2) studies conducted in other countries including Hong Kong, as shown in Panel A of Table 2 .
The results of HIV risk-reduction intervention in these two groups are similar, with the d-index for mainland significance, Cohen's U 3 statistics for rural areas is about 0.70. Such a result suggests that 70% of the clients who participated in an intervention group in rural areas increased their utilization of condoms, as compared with the average control group client in rural areas. Cohen's U 3 statistic for urban areas is about 0.64, suggesting that 64% of the clients who participated in an intervention group in a rural area increased their utilization of condoms, in comparison with the average control group client in an urban area. However, the t-test indicates that the difference in effectiveness between the rural and urban samples is not significant in a strict statistical sense.
The comparison of studies focused on female and male clients is reported in Panel C. This comparison suggests that interventions are more effective for male groups, with a Cohen's U 3 statistic of 0.78 for males, and 0.64 for females. Such results indicate that 78% of male clients and 64% of female clients who participated in an intervention group increased their utilization of condoms, in comparison with their average control group counterparts. Nonetheless, as is indicated by the t-test, such difference is not statistically significant.
It is plausible to assume that more recently designed and implemented interventions could be more effective.
Consequently, the next step in our analysis was to explore whether more recently implemented interventions, Table 3 .
Here, the estimated Pearson's r suggests that correlation between the d-index and the timing of the post-test procedure is negligible, and not statistically significant. As such, we can conclude that the effects of the interventions do not depend on the timing of the post-test procedures.
| DISCUSSION
Answering the primary question of this study-whether HIV prevention interventions are effective overall in promoting condoms usage-we found that they indeed appear to have a strong beneficial effect on participants' condom usage. Averaging across the reviewed studies, we conclude that 68% of the clients who participated in an intervention group increased their utilization of condoms, as compared with the average control group client. The main implication of this finding is that policy-makers, health administrators, and international donors should view behavioral HIV prevention interventions as an effective approach to increasing condom usage and to reducing and slowing down the rate of HIV infection in Asia. Furthermore, we found no evidence that the effectiveness of HIV prevention interventions is related to country, rural-urban, or male-female contexts. Likewise, we found no evidence that efficiency is related to type of outcome measured, and the timing of the latest follow-up assessment. On the other hand, our findings do suggest that newly implemented interventions could be more effective. However, small sample size prevents us from making a firm conclusion about the difference in effectiveness between more recent and relatively older interventions.
| Future direction
The main limitation of our analysis is the small sample size of the studies analyzed. This limitation, however, reflects the shortcomings of the state of the extant literature that is characterized by a relatively small number of studies that used the RCT design. To some extent, such results could be expected since RCT take more time, money, and effort to implement as compared with other methods (eg, comparison groups). Thus, we argue that randomized control trials that focus on HIV prevention interventions ought to be better funded in both the region of Asia, and worldwide. In the meantime, one way to overcome such limitations in future meta-analytic studies is to expand the study from one specific region to worldwide coverage. Having a larger sample of RCTs would allow researchers to increase their confidence in their findings, especially with respect to whether more recently implemented interventions are more effective than those that were implemented several years ago.
Another limitation is that not all studies provide all the pertinent information about their sample, context, and the timing of their most recent follow-up. The implication for future research is that all researchers ought to be conscious of ameliorating their documentation of the above-mentioned characteristics of their studies. Again, more generous funding would ensure that future RCT studies are better documented through personnel, training, and procedural support. Having access to all pertinent information would allow future meta-analytic studies to move beyond the bivariate analysis that had to be use in this study, and to employ multivariate analysis (eg, regression) to compare and contrast strength of factors that influence the effectiveness of HIV prevention interventions in increasing condom usage.
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